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@ Detergent compositions and prscesa for preparing them. 
@ A process for the f»-eparat!on of detergwit powder of high 
bulk density comprises neutralislrtg a detergent acid {anionio 
surfactant precursor), eg linear alkyibenzene sulphonio acid, 
with a panlcajlHte soEd water-solubls alkaline inorganic material, 
for examine, sodium carbonate (optionally plus other alkaline 



materials, detergency builders etc), in a high-speed mixer/gra- 
nulator, eg Fukae mixer, and granulating the procSict in the 
mixer. The liquid to soiid ratio Is kept low throughout the 
neutralisation step, so that the reaction mixture rerralna in 
p^loulate form throughout the process. 



Description 
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DETERGENT COMPOSITKWS AND PROCHSS FOB PREPARINQ THEM 



TECHNICAL FELD 

e The present invention relates to granular detergent compositions and oompwients of high bulk density, and 
their preparation by a dry neutraliBation process. 

BACKGROUND AND PRIOR ART 
Recently tiiere has bewi considerable interest within the detergents Industry in the production of detergent 

10 powders having relatively high bulk density, for example, 650 g/iitre and above. It has been suggested that 
such powders containing anionic surfactants, for example alky! benzene sutphonate, may be. preparwJ by 
methods involving tn-situ neuft-ailsatfon of an acid precursor of the anionic surfactant with an alkali such as 
sodium hydroxide or sodium carbt^e. 
For exampfe, J P 60 072 (Kao) and GB 2 166 452B (Kao) disclose a process in which detergent 

15 sulphCMilc acid, sodium carbonate and water are mixed in a strongly shearing apparatus; the solid mass 
obtained is cooled to 40''C or below and pulverised; and ttie fine powder thus obtaKied is granulated. This 
process is typical of those disclosed in the art in that the product of the neutralisation reaction is a doughy 
mass, and the reaction requires app^tus such as a kneader with a very high energy reqiirement; and 
separate pulverisation and granulation steps in different apparatus are required m order to obtain an 

S) acceptable granuiar detergent product. 

There has also been considwable recent Interest In the use of high-speed mlxer/granuiators in ttie 
preparation of high-bulk-density detergent powders. For example, EP 168 419B (Hashimura) dlsoioses a 
process in which nonionic surfactarrt and soda ^h are mixed and granulated in a reactor having horizontal and 
vertical Wades relating at different speeds, to give a detergent powder biJIl with sodium carbonate and 

SS containing a high level of nonionic surfactant. 

SB 1 404 317 (Bel!) discloses the preparation of a detergent powder of tow or moderate bulk density by a dry 
neutralisation process. Detergent sulphonic acid is mixed with an excess of soda ash in the presence of 
sufficient wiater to initiate the neutralisation reaction but not enough to wet the resultant product, which is in 
the form of a free-fiowing powder. The process is carried out in apparatus, for example a ribbon blender, 

30 planetary mixer or air transfer mixer, in which the reactants are "tossed end fluffed", and carbon dioxide 
liberated during the neutralisation is entrapped In tiie product particles. The process Is thus directed towards 
the production of light, porous particles comparable to those obtained tiy spray-drying. 

QB 1 369 269 (Colgate) discloses a process for the production of ankinic detergent, by vigorously mixing 
detergent sulphonic acid with powdered sodium carbonate in a mixer with a cutting arrangement, for example 

35 a Lodige ploughshare mixer. In order to obtain a granular product rather than a doughy mass, it is necessary to 
blow the detergent sulphonic acid in by means of a gas stream, to ensure adequate fluidisation and mixing of 
the reactants: this requires quite complex modiftoation of the mixer. No water is added to promote the 
neutralisation reaction, which therefore proceeds slowly and produces a relatively coarse product requiring an 
additional size reduction step. The temperature during neutralisation typically rises to about 85° C. 

40 US 4 690 785 (Witco) discloses a process for the production of alkylbenzene sulphonate powder by the 
neutralisation of alkylbenzene sulphonic acid with a base in solid or solution fonm. A substantial amount of 
water is present at the beginning of the process, and the heat generated by the exothernnic reaction is used to 
drive off this, and flie water generated by the reaction itself; reactkwi temperatures of about 100° C are typical. 
The present inventors have now (fiscovered that free-flowing detergent powders and detergent powder 

45 components of high bulk density and small particle size can be produced by dry neutralisation at relatively low 
temperatures, using only a single piece of apparatus; a high-speed mixer/grsmulator having both a stirring 
acticwi fflfid a cutting action. 

DEFINITION OF THE INVENTION 

SO The present invention accordingly provides a process for the fw^paration of a granular detergent 
composition or component havtng a bulk density of at least 650 g/Htre, wrtiich process includes flie step of 
neutralising a liquid acid precursor of an Kitonic surfactant with a solid water-soluble alkaline inorganic 
material, the process being chwacterlsed by the steps of: 

{i! fluidising a particulate solid water-soluble alkaline Irwrganlc material in an amount In excess of that 
SS required for neutraHsafion, optron^ly in admix&jre with one ch" more other paliculate solids, in a 

high-speed mixer/granulator having both a stirring action and a cutting action ; 

(ii) gradually adding the acid precursor to the high-speed mixer/granulator, whlie maintaining a 
temperature not higher than 55" C, whereby neutralisation of the acid precursor by the vrater-soluble 
alkaline inorganic material occurs whlia the mixture remains in particulate form; 
eo (lis) granulating the mixture in the high-speed mixer/granulator, in the presence of a liquid binder, 

whereby a granular detergent composition or component having a bulk density of at least 650 g/litre is formed. 
The invention also provides a granular detergent composition or component prepared by this process. 
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DETAiLED DESCRIPTION OF THE (NVENTiON 
The^i a ro cess 

DETAILED DESCRIPTION OF THE (NVENTION S 

The subject of the inverrHon is the preparation of high-bulk-denslty detergent powder Ijy a process irwolvkig 
the dry neutr^isation of the acid precursw of an clonic Kjrfacfant \i#ti an alkaline solid. The process Is 
carried out in a high-speed mixer/granulator and involves previously defined process steps (1), (li) and (Bl). 

A very Important characteristic of the process of the invention is that the reaction mixture ren^ains 
throughout in partiouiate or granular fonn. Caking, balling and dough formation are avoided, and the product at 1Q 
the end of the granulation step needs no further particle size reduction. The process of the Invention genaraliy 
produces a granular product containing at least 50 wto/o, preferably at least 70 wtt>/o, of particles smaller than 
1700 microns. This is achieved by ensuring that liquid components, particularly the acid anionic surfactant 
preoirsor, do not have an opportunity to act as binders or agglomerating agents. 

Rrst, step (I) ensures that there is initially a large amount of particulate solids present, relative to the ilquids IS 
to t» added, in the mixer before the introduction of the liquids. Preferably the total solids preset in step (I) 
amount to at least 60 wtP/o, more preferably at least 67 wttVa, of the total composition present in step (ii). It Is 
therefore advantageous to add as high a proportion as possible of the solid ingredients of the final product at 
this stage. Preferably the liquids to solids ratio at the end of the neutralisation step (ii) does not exceed 0.60; 
more preferably it does not exceed 0.55, and dssirabiy il does not exceed 0.50. 20 

The solids must of course include a partiouiate water-soluble alkaline inorganic materia! (neutralising agent), 
In at least slight excess over the amount required for neutralisation. The terms "particulate solid water-soluble 
alkaline inorganic material" and "neutralising agent' used herein of course include combinations of two or 
more such materials. If the neutralising agent is a material that itsetf can play a useful role In the final 
composition, substantially larger anrounts than this may be used, 25 

According to a prefennsd embodiment of the Invention the neutralising agent comprises sodium carbonate, 
either alone or in admixture with one or more other partiouiate water-soiuble alkaline inorganic materials, for 
example, sodium bicarbonate and/or sodium alicate. Sodium carbonate is of course also useful as a 
detergency builder and provider of alkalinity In the final oomposltion. This embodiment of the invention may 
thus advantageously be used to (^epare detergent powders in wWch sodimn carbonate Is the sole or principal so 
builder, and hi that case substanttaily more sodium carbonate than is required for neutralisation may be 
present. 

The sodium carbonate embodiment of the invention is also suitable, however, for the preparation of 
detergent compositions in virhich substantial amounts of other builders are present. Those other builders may 
aiso advantageously be present in the high-speed mixer/granulator in step (I). Examples of such buiiders 35 
include crystalline and amorphous alkali metal aiumlnoslllcatss, alkali metal phosphates, and mixtures thereof. 
Sodium carbonate may nevertheless be present in excess of the amount required for neutralisation, in ordw to 
provide alkalinity in the product: an excess of about 10 to 15 ^lo is then suitable. 

The solids present in step (i) may rtso include any other desired solid Ingrecflents, for example, fluorescers; 
polycartwxylate polymers ; antiredeposlticai agents, tor example, sodium carboxymethyl eeiluiose ; fatty adds 40 
for in-situ neutralisaSon to form soaps; or fillers such as sodium suif^ate, diaiomaceous earth, calclte, kaolin 
or bentonitfi. 

If de«red, solid particulate siafactants, for example, alkj^benzene sulphonate ss^Alor alkyi sulphate in 
powder form, may form part of the solids charge in step {I}. Thus, for example, a detergent powder prepared by 
th& process of the invention may contain alkylbenzene sulphonate in part introduced as a powder in step (i), 45 
and in part prepared in situ in step {il). 

Attematively or addltionadly, a spray-dried detergent base powder may f om part of the solids charge In step 
(i). 

Accord'mg to one preferred embodtanant of the invention, the soBds present in step (i) include a finely 
divided partiouiate flow aid. This is suitably present In an amount of from 2 to 8 wtO/b, more preferably from 5 50 
to 7 vvt%, based on the final composition. Suitable flow aids include crystalline or amorphous alkali metal 
aluminosiiicate, thermally treated periite, catoite, diatomaoeous earth, and combinations of these. 

Preferred flow aids are diatomaceous earth, and, in particular, Dicamol (Trade Mark) 424 thermally treated 
periite. This material has a silica content of 80-87 wto/o and a water absorbanoe capacity of 250-300 wto/o. Its 
presence in the solids mix iisfore and during the addition of the acid anionic surfactant precursor appears to 55 
assist in preventing excessive aggiomeration and maintaining the reaction mix in particulate form. 

It is an Important fsature of the process of the invention that the solids be very efficiently mixed and fluidised 
before the introduction of any iiquid ingredients: the term "fluidlsation" as used herein means a state of 
mechanically induced vigorous agitation in which the mass of particles Is to some extent aerated, but does not 
necessarily imply the blowing In of a gas. This state Is achieved fay the choice of apparatus: a high-spaed SO 
mixer/granulator having both a stirring action and a cutting action. Preferably the high-speed mixer/granulator 
has rotatabia stirrer and cutter eiemants that can be operated independently of one another, and at separately 
changeable or variable speeds. Such a mixer is capable of combining a hi^-energy atirring input with a cutting 
action, but can also be used to provide other, ganfler stfnfng regimes with or without ttia cutter In operation. 

A preferred t)^ of high-speed mixer/granulator for use in the process of Sie invention is boi#-3haped and 65 
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preferably has a substantialiy vertic^ sfirrer axis. 

EspeciaBy preferred are mixers of the Fukae (Trade Mark) FS-G series manufactured by Fukae Powteoh 
Kogyo Co., Japan; this apparatus is essentiaily in tlie form of a bow!-slnaped vessel accessible Vl& a top port, 
prowded near its base with a stirrer having a substantialiy vertical axis, and a cutter positioned on a side wait. 
5 Ttie stirrer and cutter may be operated independently Of one another, and at separately variabte speeds. The 
vassal can be fitted with a cooling jacket or, ff necessary, a cryogenic unit. 

A slmBar mixar manufactured in India is the Sapphire (Trade Mark) BMG series of rapid mixer/granuiator, 
which like the Fukae mixer is av^lable In a range of different sizes. This apparatus is essentially in the form of a 
bovifl-shaped vessel raised up pneumatlc^y to seat against a fixed ltd, A three-bladed stirrer and a four-bladed 
10 cutter share a single substanti^ly vertical b»s of rotation mounted on the lid. The stirrer and cutter may be 
operated independentiy of one another, the stin^r at speeds of 75 rpm or 150 rpm, and the cutter at speeds of 
1440 rpm or 2880 rpm. The vessel can be fitted with a cooling water Jacket. 

The Sapphire RMG-KM n^xer, which is suitable tor handlmg a 60 kg batch of detergent powder, has a bowl 
of about 1 mahe diameter and 0.3 metres deep; the working capacity is 200 litres. The stinrer blades are of 1 
IS mefre diameter and the cutter blades are of 0,1 metre diametw. 

Other shnaar mixers fourvd to be suitable for use In the process of the invention include the Diosna (Trade 
Mark) V series ex Dierks & SShne, Gemnany; and the Phajma Matrix (Trade Mark) ex T K Fielder Ltd., Eng^emd. 
Other mixere believed to be suitable for use in the process of the Inventkin are the Fuji (Trade Ma«1<) VG-C 
series ex Fuji Sangyo Co., Japan; and the Roto {Trade Mark) ex Zanchetls & Co srI. Italy, 
20 Yet another mixer found to be suitable for use in the process Of the invention Is the L6dlge (Trade Mark) FM 
series batch mixer ex Morton Machine Co. Ltd., Scotiand. This differs from the mixers mentioned above in that 
its stirrer has a horizonta! axis. This configuration, however, has the disadvantage that mixing and fiuidising in 
step (1) ts less efficient, and may need to be supplemented by the blowing in of gas as described In the 
aforementioned GB 1 369 269 (Colgate). 
25 The next stage of the process of the invention -step (ii) - Is the introduction of the acid surfactant precursor. 
The way in which this step is conducted Is crucial to the success of the process. In particular, it is important 
that tta-oughout the neutralisation step tiie amount of liquid present never rises to a level where it can cause 
substantial agglomeration. 

tt is b^ieved, however, that the solids, now efficiently fluidised, have to be wetted with just suff3oient water So 
30 initiate and promote the neutralisation reaction before they encounter the acid precursor. The amount of free 
water present in step (ii) is therefore believed to be very Important. The term 'free water" is used herein to 
mean water that is not firmly bound as water of hydration or crystallisation to inorganic materials, if insufficient 
is present, tlie reaction wll not proceed rapidly, and unreacted detergent acid precursor will accumuiate in the 
mixar and act as a binder, causing substantia! agglomeration, balling up and even dough formation. Thus it 
35 would appear that enough water to wet al! the solids should be present, but not so much that the water itself 
win act as a binder. 

The solids themselves may contain sufficient free water for these conditions to be attained. For example, a 
spray-dried detergent base powder blown to a relatively high moisture content could provide most or all of the 
free water required. If Insufficient free water is inherently present in the soiids charge, a carefully controlled 
40 amoimt of water should be added either prior to or concurrently (together or separately) with the addition of 
the add precursor. To ensure thorough wetting of ttie solids before the introduction of the acid precursor, ^1 
the water may be added before addition of the acid precursor commences. Alternatively, the acid precursor 
and the water may be introduced slmuStarBously Wo the mixer. 
If de^red, a small amount of water, sufficient to initiate the neutralisation reaction but not sufficient to cause 
45 substantial agglomeration, may be premlxed vwth the acid precursor before the latter is introduced into the 
high-speed mtxer/granulator. ft a coloured product Is desired, dyeatuff may conveniently be premlxed witti the 
add precursor and water before addition to the high-speed mixw/granulator. 

TtiG amount of water to be added wrtll d^nd on the rature of the soHds present. It has been found that an 
amount within the range of from 0.5 to 2,0 wt%, preferably from 0.5 to 1.S wtOA, based on the total solids 
50 present in steps (i) and (I!), gives good results In the preferred embodiment of ttie invention in w^hioh tiie 
neutralising agent Is sodium carbonate. 

Anothffi- important condition for step (ii) is that ttie acid precursor be added graduaBy, so that it Vifll be 
consumed immediataty and will not accumulate In the mixar In unreacted form. The time required and preferred 
for addition of the acid precursor is of course dependent on the amount to be added, but in general addition 
55 preferably tekes place over a period of at least 1 minute, more preferably over a period of from 2 to 1 2 minutes, 
more preferably from 3 to 10 minutes. 

Other liquid detergent ingredients may be introduced during step (ii).. Examples of such ingredients indude 
nonionic surfactants, and low-melting fatty acids which may be also be neutralised In situ, to form soaps-. 
The neutralisation step (ii) may typically take 2 to 12 minutes, and, as Indicated above, the gradual addition of 
60 the acid precursor (optlon^ly prius other liquid ingredients) may or may not be preceded by a separate step in, 
which water (opBonally plus otier liquid ingredients) is added to the mixer. 

As indicated- previously, the tempwature of the powder mass In Itie high-speed mixer/granutator should be 
maintained throughout step (ii) at 55° C or below, preferably below 50° C, more preferably below 47° 0, and 
desirably below 40" C. A water jactot may be sufficient, for example, a jacket supplied with water at 25° C is 
$S generally adequate to achieve temperatures below 47° C ; but in some cases It may be- necessary to provide a 
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cryogenic unit to inject cooling liquid or gas, for example, liquid nitrogen, into the mass of powdw. ff tlie 
temperature is allowed to rise, agglomeration and lump formation may occur. 

A very important feature of tiie process of the invention is granulation In tlie higivspeed mixer/granulator. 
Tiiis wili generally take the form of a separate granulation step {isl) after addition of the add preoursw and 
neutralisation are complete. !f, however, addition of the liquids tal<es place over a relatively long period, s 
granulation can occur before addltlMi is complete, and 8ien a separate granulation step (Hi) may b© 
unnecessary. In this case, steps {il) and (iil) of ttie process may be regarded as having coalesced to form a 
single continuous step (ii)/(iii). 

The granuiation or denssfication process leads to a product of very high bull< density. Granulation in the 
process of the invention requires the presence of a liquid binder, but in an amount significantly lower than that 10 
used when granulating a powder in conventional apparatus such as a pan granuiator: for example, from 3 to 8 
wrtWo of the total composition, especially about 5 wto/o, as compared to 1 0-15 vsrtP/o. The binder is added prior to 
granuiatton but after neutralisation is complete. It will generaffy comprise water and/or a liquid detergent 
ingredient, for example, an aqueous solution of a polycarboxylate polymer, or a nonionic surfactant, or a 
mixture of any of these, is 

In calculating the amount of binder required, it is impcwtant to tal<e into account any free water already 
present In the composition and releasable at the process temperature, gener^ly about 3O-60°C. For example, 
hydrated zeolite (which contains 27 moles of water per moie, or about 20 wt^Vb of bound water) might be 
expected to release about 20 wfVb of this (4 wtQ/o of its total weight) at these temperatures; while sodium 
tnpolyphosphate hexaiiydrate would probably release little or no water. so 

It Is believed that the total amount of free water that can be tolerated in the whole process Is limited, and 
generally should not amount to more than 8 wtP/o of the total composition, preferably not more than 4 wfOAi. 

As with Itie water rec^ired for the nautratisation step (if), sufficient free moisture for granulation may be 
available from the powder mass itself, and it may not be necessary to add a iiquid binder. 

The product of the granulation step (iil) is a particulate solid of high bull< density - at least 650 g/Iitre, 2S 
preferably at least 750 g/litre, and more preferably at ieast 800 g/iitre. As previously Indicated, the particle size 
distribution is generally such that at least 50 wfo/o, preferably at least 70 wf/o and more preferably at ieast B5 
wWo, of particles are smaller than 1 700 microns, an d the level of fines is tow. No f urttier freatment has genersdiy 
been found to be necessary to remove aittier oversize partieies or fines. 

If desired, further ingredients may be admixed to the grsroJated product of step (iil). For example, minor 30 
solid ingredients suc^ as fluorescer and sodium carboxyme^ylcellulose may be added at ttils stage rather 
than included In the mWtai scrfids mix. 

Alttiough the product gefleraily has good Hew properties, tow compressibility and little tendency towards 
caking , those powder properties may be Improved further artd buik density further increased by the admixture 
of a builder salt or a finely divided particulate flow aid after granulation is complete. SS 

A preferred builder salt that may be postdosed is sodium trfpotyphosphats. This option is of especial 
interest for powders in which the principal or sole builder Is sodium carbonate. 

The flow aids mentioned above are also suitable for addition at this later stage In the process. Depending on 
the flow aid chosen , it may suitably be added in an amount of from 0.2 to 1 2.0 wt^Ai, based on the total product. 

Suitable flow aids include crystalline and amorphous alkali metal aluminosilloatas having an average particle 40 
size within the rnnge of from 0.1 to 20 microns, preferably from 1 to 10 microns. The crystalBne material 
(zeoiite) Is preferably added in an amount of from 3.0 to 12.0 wVVq, more preferabiyfrom 4.0 to 10.0 wt«W}, based 
on the total product. The amorphous materiail, which is more weight-effective, is preferably added In an amount 
of from 0.2 to 5.0 wfo/o, more preferably from 0.5 to 3.0 wto/o, based on the total product. A sultsdjie amorptwus 
material Is available commerdaily from Crosfield ChemiceJs Ltd, Warrington, Cheshire, England, under the 45 
trade mark AlusB. if desired, both crystalBne and amorphous aluminosiiicates may be used, together or 
sequentially, as flow aids. 

The other flow aids mentioned previously, namely, thermally 'b-eated perlite, calcite, and diatomaceous earth, 
arc also suitably used in amounts of from 0.2 to 5.0 vitVo, preferably from 0.5 to 3.0 vrto/o, based on the total 
product, 50 

Yet other flow aids suitable for use in the process of the invention include precipitated sHlca, for example, 
Neosyl (Trade Msxk), and precipitated calcium slilcate, for example, Mlcrocal (Trade Mark), both commercially 
availabie from Crosfield Chemicals Ltd. 

A process which comprises admixing finely divided amoiphous sodium aluminosilicate to a dense granular 
detergent composition containing surfactant and builder and prepared snd/or densified in a high speed ss 
mixer/granulator is described and claimed in our copending European Patent Application No. 89 304205.1 filed 
on 27 April '389. 

The product 

As already indicated, the process of the invention produces a granuiar high-bulk-dsnsity solid, containing 60 
surfactant and builder, and having a bulk density of at least 650 g/litre and preferably at least 700 g/lltre. It is 
also characterised by an especially low particle porosity, preferably not exceeding 0.25 and more preferatrfy 
not exceeding 0.20, which distinguishes It from even the densest powders prepared by spray-drying. 

This final graiuiate may be used as a complete detergent composition In its own right. Altemath^, it may 
be admixed wltti ottter comporients or mixtures prepared separateiy, and may fomn a major or mirtor part of a es 
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final product. QeriMBliy, any aritfltionaJ ingredients such as enzymes , bleach m6 perfume that are not MJttabie 
for undergoing the granulation process and the steps that precede it may be admixed to the granulate to make 
afinal product. The dsnsified granulate may typicaay constitute from 40 to 100 wfo/o of a final product. 

In another embodiment of the invention, the densified granulate prepared in accordance with the present 
5 invention Is an "adjunct" comprising a relatively high level of detergent-active material on an inorganic carrier; 
ar^d this may be admixed in a minor amount with other ingredients to fomi a final product. 

The process may with advantage be used to prepare detergent composttions containing from 5 to 45 wt<Vo, 
especially from 5 to 35 wfo/o, of anionic surfactant, this aniwiic surfactant being derived wholly or in part from 
the in-situ neutralisation reaction of step (ii). 
10 The process of the invention is of especial interest for the producticMi Of detergent pow/ders or components 
containing relatively high levels of anionic surfactant, for example, 15 to 30 w^/o, more especially 20 to 30 wto/o, 
but it is equally useful for the preparation of powders containing lower levels of anionic surfactant. 

The anionic surfactant prepared at least In part by in-situ neutralisation may, for example, be selected from 
linear alkylbenzene sulphonatss, aipha-oleftn sulphonates, internal olefin sulphonates, fatty acid ester 
IS sulphcmates and comblnatlora ftereof. The process of the invention is especially useful for producing 
compositions containing alkytbenzene sulphorvates, by in-situ neutralisation of the corresponding aikyiben- 
zane sul(^onic acid. 

Other anionic surfactants thatt may be present in compositions prepared by the process of the invention 
Include primary and secondary aJkyl sulphates, alkyi ether stJphatea, and dialkyl sulphosucclnatas. Anionic 
2£j Burfactarsts are of course well taiown and the skilled reader will he able to add to this list by reference to the 
standard textbooks on this subject. 

if an espeoaity high content of anionic surfactant In the finaJ product is desired, additional anionic surfactant, 
in salt form (generally aqueous paste or solution) raiiier than in add precursor form, may be added after 
granidation. In one preferred embodiment of tte Inmition. the poat-edded smionic surfactant is alpha-olefin 
2S sulphonate. The possible addition of solid particulate anionic surfactant at an earliw stage hi the process has 
already been mentioned. Thus the process of the invention represents avBrsaflle route for Irtcorporatlng h!^ 
levels of ankjnic surfactant in powders of high bulk density. 

As previously Indicated, nonionio surfactants may also be present These too are well knovm to those skaied 
in the art, and inckjde primary and secondary alcohol ethoxylates. 
30 Other types of non-soap surfactant, for e>aimple, cationio , zv«tteiionic, amphoteric or aemipoSar surfactants, 
may also be present if desired. Many sutabte detergent-active compounds are avallabiB and are fully 
described in the literature, for examfrfe, ir; "Surface-AcSve Agents and Etetergents", Volumes ! and 11, by 
Sdiwalz, Perry ^d Berch. 
If desired, soap may also be ftfesent, to provide foam control and addWon^ detergency and bidder power. 
35 TyplcaBy, detwgent coirrposlttons produced by the process of the invention may ccwnprise from 10 to 35 
wfVb of mlomc surfactant, from 0 to 10 vrto/o of nonlonic surfact^t, and from 0 to 5 wtVo of fatty acid soap. 

Typical products of the Invention 
The following are general, non-limiting examples of fonnulaSon types ttiat may readily be prepared by «ie 
40 process of the invention. 

{1) Compositions comprising; 
\a) from 5 to 45 wXWa of anionic surfactant, 

(b) from 20 to 70 wfo/o of inorganic isuilder salt comprising crystelline or amorphous alkali metal 
alumtnosilicate, sodium tripolyphosphate, sodium carbonate, sodium silicate or any combination thereof, 
45 (c) from 0 to 20 wiWo of filler and/or flow aid comprising diatomaceous earth, silica, caloite, sodium 

sulphate, bentonlte, kaolin or any combination thereof, 
and optionally other detergent ingredients to lOOvrto/o. 
In pEulicuiar: 

(la) compositions containing sodium trlpolyphosphate as the princpa! fcHJtlder. and also 
SO containing sodhjm carbonate as neutt^ltsing alkali : 

(a) from 15 to 30 wl<yo of of arrfonio surfaotanit, 
(b1) from 10 to 60 wt% of sodium trpolypbosf^te, 
IbZ) from S to 60 wWo at sodium caitwnate, 

(c) from 0 to 20 vrtP/b of filler and/or flow aid comprising diatcwnaceous earth, slllta, oalcite, sodium 
55 sulphate, bentonlte, kaolin or any combination thereof. 

and optionaily other detergent ingredients to 100 wtOA; and 
(1 b) cwnposiiions containing sodium oarboiwte as the prlnc^jal builder: 

(a) from 1 5 to 30 wt<Vb of of wionic surfactant, 

(b) from 20 to 70 wtoA of sodiiun carbot^e , 

eo (c) from 0 to 20 vrto/s of filler and/or flow aid comprising diatomaceous earth, silica, calclte, sodium 

sulphate, bentonlte, kaolin or any combination thereof, 
and c^lonally other detergent ingredients to 100 vnWa. 
(2) Compositions containing crystalline or amorphous alkali metal aluminosliicate, especfelly crystalline 
zeolite Mid mwe especaaily zeolite 4A, as a detergency builder: 
fiiS (a) from 5 to 35 vflP/o of non-soap detergent-active materia! consisting at least partially of anionic 
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surfactant, 

fb) from IE to 45 wfo/o (anhydrous basis) of crystalline or amoiphous aikali metal aiuminosPicate, 

and optionally other detergent Ingredients, Including any excess of the neutralising agent for the anionic 

surfactant, to 100 wfO/o. The weight ratio of (b) to (a) is prsfenabiyat least 0.9:1. 

An especially prefen-ed class of detergent compositions that may be prepared by the process of the s 
invention is described Snd claimed in our copending European Patent Application hto. 89 KI4242.4 fiJed on 
27 Aprif 1989. These compositions comprise: 

{a) from 17 to 35 wtP/o of non-soap detergent-active material consisting at least partially of anionic 
surfactant, and 

(b} from 28 to45wto/o of crystalline oramorphous alkali metal i^umino^lioate, 10 
the weight ratio of {to) to (a.) being from 0.9:1 to 2.6:1 , preferably from 1 -2:1 to 1 .8:1 , and optionally other 
detergent ingredients to 100 wt<Vo. 

(3) Compositions as described in our copending European Patent Application No. 89 304210.1 filed on 
27Apra 1989: 

(a) from 12 to 70 wf^o of non-soap detergent-active materia!, and IS 

(b) at least 15 wt^Vo of water-soluble crystalline inorganic salts, including sodium tripoiyphosphate and/or 
sodium carbonate, 

the weight ratio of (b) to (a) b^ng at least 0.4:1, preferably frMn 0.4:1 to 9:1 and more preferably from 
0,4:1 to S:1 , and optionally other detergent components to 100 wto/o. 

These compositions prefer^ly contain a total of from 15 to 70 wto/o of water-soluble crystalline inorganic £0 
salts, which may comprise, for example, sodium sulphate, sodium ortho- or pyrophosphate, or sodium meta- 
or orthosllicate. Especially preferred compositions contain from 15 to 50 wt^/o, more preferably from 20 to 40 
wto/b. of sodium tripoiyphosphate. 

As previously Indlcatod, all these preferred classes of detergent composition that may be prepared by the 
process of the invention may contain ccMwenlionad amounts of otiier conven&nal Ingredients, for example, S5 
bleaches, erxivmes, laSier boosters or lather controll^ as appr^rlate, antlredeposition and antiincrustation 
agents, perfumes, dyes and fluorescers. These may be Incorporated in the product at any suitafc^e stage, and 
the skilled detergent formulafor <iM have no difficulty In deciding which Ingredients tu-a suitable for admtxftjre 
in the high-speed mixer/graraiiator, and which are not. The process of the invention hss the advantage over 
conventional spray-drying processes that no elevated temperatures are Involved, so fewer restrictlMis we so 
Imposed on the way in which heat-aensffive ingredients such as bleaches and enzymes fflB incorporated Into 
the product 

The invaition Is further iliustrated by the follovwng non-limfting Examples, in which psuls and percentages 
are by weight unless othenwiss stated. 

35 

EXAMPLES 



A 750 kg batdi of hlgh-bulk-denslty detergent powder tiaving the fdlowing nominal foiraulation was 
prepared using a Fukae (Trade Mark) FS-1200 high-speed mixer/granuiator: 



45 



eo 
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wt% 



5 


Linear alkylbenzene s^jlphonate 


25.0 




Nonicnic surfactant 


2.0 




Soap 


1.0 


10 


Seolite 4 A (anhydr.) ) 


( 35.0 




Water with zeolite ) 


{ 9.99 




Sf^'^inTp silicate 


4.0 


15 


Anrylate/maleate copolymer 


1.0 




Sodium sulphate 


1.77 




Fluorescer 


0.18 


20 


Sodium carboxymethyl cellulose 


0.9 




Sodium carbonate 


15.5 




Total added water 


2.0 


SS 


Speckles 


0.8 




Enzyme 


0.6 




Perfume 


0.25 



30 



100.00 

The mWo of zeolite {anhydrous) to total non-soap surfactant In this oomposilion was 1.^:1. 
35 The process was carried out as follows: 

{i) Solfci ingrecSents as specsfled beicw were dry-mixed in the FiAae mixer for 1 minute, using a stirrer 
spaed of 1 00 rpm arid a cutter spaed of 2000 ipm. 



parts 

'"^ Zeolite 4A (hydrated) 34.0 

Sodium carbonate 19.53* 
Sodium 0.9 
oarboxymeth^oelluiose 

45 Sodium siSicate 4.0 
Acr^lc/malelc 1.0 
copolymer 

Fluorescer 0.9 
Fatty acid 0.92 

^ Total soRds 61.25 



*Thls amount of sodium carbonate represented a 
4.9x excess over Siat required for neutralisation of 
the alkylbenzene sulplionio acid (see paragraph 
55 (II) below). 



(ii) Water (0.375 parts, — 0.51 wto/o on total solids) was added, and liie mixer was operated at the same 
stkrerand cutter speeds for 1 minute 30 seconds. Unear allqribenzene sulphonic acid (23.5 parts) was added 
over a period of 5 minutes while the mixer was operated at a stirrer speed of 80 rpm and a cutter speed of SJOO 
rpm. The temperature was maintaineci below 50° C by means of a cooling Jacket filled wltti water. Throughout 
this step, the reaction mixtire remained in partlouiate form. 
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The liquid : solid ratio at *e end of step {ii) was 0.39. 

(iii) When neutralisation was complete, binder in the form of further water (1.4 parts), and nonionic 
surfactant (2.0 parts), were added to the mixer, which was then operated for 3 minutes at a Stiirer speed of 100 
rpm and a cutter speed of 2000 rpm to effect granulation. The temperature was maintained below 50°C by 
means of a cooling jacket filled with water, the product of this step was a granule solid. 

27.28 
69.19 

The liquid : solid ratio at the end of step (ill) was 0.44. 

(iv) Zeolite (a further 1 1 parts) was then added as aflow aid, while the mixer was operated for 2 minutes at a 
stirrer speed of 90 rpm with the cutter turned off. The resulting powder was free-flowing, had a bulk density 
of B50 g/iitre, and contained 73 wto/o of particles < 1700 microns. The particle porosity was 0.15. 

Cofoured speckles of the same powder (0,8 parts) and enzyme granules (0.6 parts) were mixed with the 
powder using a rolling drum, and perfiane (0.25 parts) were sprayed on, to give a fully formulated 
high-bulk-density delsrgent powder having excellent povwier properties. 



The procedure of Example 1 was repeated, with the diffKBnce thai the noniwUc surfactant was added as a 
mixture with the add. instead of during step (nt). A similar powder was obtained. 



The procedure of Example 1 was repeated, with liie difference that 5 parts of zeolite were added to the mixer 
during step (iii), after addititm of the Wnder but before granulation, and CNfily 6 parts of steolite were added as a 
flow aid in step (iv). A similar powder was obtained. 



The procedure of Example 2 was repeated, with the difference that half the anionic surfeictant was added ki 
step (i) as a powder (l\4arion (Trade Mark) A390 ex HOIa). A slmBar powder was obtained. 

Exam£le 5 

This Example illustrates a procedure in which tn-situ neutraiisation is foilowed by the addition of a 
spray-dried base powder, and the mix is granuiated together in the high-speed mixer/granulator. 

A 750 kg batch of high-bulk-density detergent powder having the following nominal formulation was 
prepared using a Fukae (Trade UaiU) FS-1200 high-speed mixer/gremulator: 
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g Linear alkylbenzene sulphonate 25.0 



Nonionic surfactant 2.0 

Soap 1 • 0 

Zeolite 4A {anhydr.) ) ( 3 5.0 

Water with zeolite ) { 10.0 

Sodium silicate 4.0 

Acrylate/maleate copoiysier 1.0 

Sodium sulphate 1.8 

Fluorescer 0.18 



so Sodium carboxyir-ethyl cellulose 0.9 
'^cfA-^r carbcr.atG IS. 5 

96.4 

25 The ratio of zeolite (anhydrous) to totai non-soep surfactant in this composition was 1.29:1. 
The process was carried out as follows: 

(i) Solid ingredtents as ^aecified below were dry-mixed In »ie Fukae mixa-for 1 minute, using a stirrer 
speed of 100 rpm and a cutter speed of 2000 rpm. . 



30 ka 

Zeolite 4A (hydrated) 126 

Sodium cart>onate 93.1* 

Sodium 3.4 
35 oarbox^e1hylcellulos9 

Sodium silicate 15.2 

Acryilc/malelc 3.8 
copolymer 

Fatty acid 3.5 

Fluorescer 0.7 

Total solids 245-7 



*5.9S){ excess over amount required for 




(11) Water {3 kg, = wto/o on totai solids) was added, and the mixer was operated at a sfinrer speed of 60 
rpm and a cutter speed of 2000 rpm for 1 minute. The follo\sring liquid mix was than added over a period of 3 
minutes wiille the mixer was operated at the same stirrer and cutter ^jeeds; 

SO 

Linear aJkyfbenzene 89.1 
sidphonic acid 

Nonionic surfactant 11.4 
Total liquids (inchidlng 103-5 
^ water) 



The solids therefore represented 70.4 wtQ/o of the iiquids/soiids mix during the neutralisation step.The liquid ; 
solid ratio at the end of the neutralisation step was 0.42. The temperature was maintained below K)°C by 
SO means of a coding jacket filled with water. Throughout this step, the reaction mixture remained In particulate 

(ill) When neutraHsation was complete, a spray-dried base powder (338 kg) of the following fomwlatfon was 
added to the mixer: 

65 
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Linear alkylbenzene sulphonate 

ISonionic surfactant 

Soap 

Zeolite 4A (anhydr.) ) 
Water with zeolite ) 
Sodium silicate 
Acrylate/maleate copolymer 
Sodium sulphate 
Fluorescer 

Sodium carboxymethyl cellulose 
Sodium carbonate 



25.0 
1.0 
1.0 

35.0 

10.0 
4.0 
1.0 
1.8 
0.18 
0.9 

10.5 
3.0 



and the whole mix granulated for 4 minutes at a stirrer speed of 80 rpm and a cutter speed of 2000 rpm. The 
spray-dried powder contained sufficient free water, in addition to that added during step (ii), that no further 
addition of water as binder was necessary. 

(iv) Zeolite (a furtiier 60 kg) was then added as a flow aid, while the mixer was operated for 1 minute at a 
stitrer speed of 80 rpm with the cutter turned off. 

The resulting powder was free-flowing, had a bulk density of 891 g/li^, and contained BO wto/g of particles 
<1700 microns. 



Examples 6 and 7 

This pair of Examples Illustrates the bsnefW of cooling wfth liquid nitrogen during the neutralisation step (II). 
Two 750 leg tatc^s (Examples 6 and 7) of high-buik-density detergent powder having the nominal 
formulation given In Example 5 was pr^ared using the Fukae FS-1200 high speed mixer/granutetor. The 
process was carried out as follows: 

(I) SdId ingredients as specified below were dry-mixed in the Fukae mixer for 1 minute, usirig a stirrer 
speed of 100 rpm and a cutter speed of a)C» rpm. 





la 


Zeolite 4A (hydratsd) 


285 


Sodium carbonate 


148 


Sodium 


6.8 


oarboxymethyioellulose 




Sodium silicate 


30.4 


Acryiic/maieic 


7.6 


copolymer 




Fatty aod 


7.0 


Total solids 


484.8 



(ii) Water (S kg, = 1 .24 wto/o on total soSids) was added, and ihe mixer was operated at a stirrer sfwed of 75 
rpm and a cutter speed of 20Q0 rpm for 1 minute. The following liquid mix was then added over 6 minutes while 
the mixer was operated at the same stirrer and cutter speeds: 
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Linear aikyibenaene 178 
aufptonic acid 

Norrionic surfactant 15 

Total liquids (inditing 1^ 
* water) 

Solids as OA of total 70.9 

Licjuid : solid ratio 0.41 



10 After adcfltion of *e Squids was complete Itte mixer speeds were increased to 100 rpm/2(XD0 rpm for 2 
minutes. For Example 6, the temperature was maintatnsd below 35° C throughout tha neutralisation step by 
spraying liquid nitrogen into the powder. For Exampie 7, the liquid nitrogen cooling was omitted, and the 
temperature rose fo ^C. in both Examples, the reacticai mixture remained in particulate form throughout the 
neutralisation step. 

IS (iii) When neufralisation was complete, binder in the form of further water (6 kg ) was added to the mixer at 
stirrer/cutter speeds of 30 rpm/2000 rpm, end the mixer was then operated for 3 minutes at Bia same stirrer 
and cutter si»eds to affect granulatlMi. 

(iv) Zecrfite (a further 57 kg) as a flow aid, and fiuorescer (1.4 kg) were than added, while the mixer was 
operated for 1 minute at a stirrer speed of 80 rpm with the cutter turned off. The powda- of Example 6 was 
aJ free-flowing, had a bulk density of S21 g/litre, and contained 81 wt^Vb of particles <1700 microns. 

The powder of Example 7 was a product of similar bulk density but contaning only 69 wttVb of particles 
< 1700 microns. 



A 20 kg batch of high-bulk-dsnsity detergent pov«ter having the following nominal formulation was prepared 
using a Fukae FS-SO high-speed mixer/granulator: 

wt% 





Linear alkylbenzene sulphonate 


23 


34 


35 


Hon ionic surfactant 


1 


5 




Soap 


0 


7 




Zeolite 4A (anhydr.) ( 


35 


83 


40 


l^ater with zeolite { 


10 


17 




Sodium silicate 


4 


0 




Acryl ate/inaleate copolymer 


2 


0 


45 


Sodium sulphate 


1 


72 




Fiuorescer 


0 


18 




Sodium carboxymethyl cellulose 


0 


9 




Sodium carbonate 


15 


0 




Added water 


2 


0 




Speckles 


0 


8 


5S 


Ens^e 


0 


61 




Perfxime 


0 


25 




Flovr aid 


1 


0 



60 



IDO.OO 

es The ratio of zedite (anhjreirous) to total non-soap surfactant in this aMnposltion was 1.44;1. 
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The process was carried out as follows: 

{i) Solid Ingrediente as specified below were drynnixed In Bie Fukae mSxerfor 1 minute, using a stirrer 
speed of 300 rpm and a cutter speed of 3000 rpm, 

parts 5 



Zeolite 4A {hydrated) 3S£ 

Sodium carbonate 16.72' 
Sodium 0.9 

carboxymethylcellulose io 

Sodium silicate 4.0 

Total sonds 62.12 



"This amount of sodium carbonate r^w^aented an 
approxOTiateiy 5x excess over Uie amount 
required for neutralisation of the all<ylbenzene 
sul|:^nic and and fatty aoid (see paragraph (ii) 
below) : tlie excess corresponds to the 15.0 wfA 
present in the final fa-muiation to provide 
alkalinity. 



(ii) Water (0.375 parts, 0.61 wto/o on total solids) was added, and ihe mixer was operated at a stirrer Speed 
of 100 rpm and a cutter speed of 3000 rpm for 1 minute 30 seconds. Tlie fdlowing liquid mixture was added 
over a period of 5 minutes while the mixer was hi operation at tt>e same stirrer and cutter speeds: 25 





parts 


Linear alkytbenzene 


21.85 


sulphonic acid 




Fatty acid 


0.65 


Nonionie surfactant 


1.5 


Total liquids 


24.00 


SoHds asiVb of totsJ 


72,13 


Uquid : solid ratio 


0.^ 



30 



The temperature was maintained below 50°C by means of a cooling jacitet filled with wat^. Throughout this 
step, the reaction mixture remained in particulate form, 
(fil) When neutralisation was complete, the fdlowing binder mbdure was added: 40 



garts 

Water 1.0 

Aor^ic/malelc 2.0 
copolymer 

Fiuorescer 0.9 

Total liquids 27 J9 

Solids as OA) of tot^ 69.0 

□quid : solid ratio 0.45 



The mixer was then operated for 3 minutes at a stirrer speed of 300 rpm and a cutter ^seed of 3000 rpm to 
effect granulation. The temperature was maintained below 50° C lay means of a cooBng Jacket filled with water. 
The product of this step was a granular soSid. SS 

(iv) 7.5 parts of zeolite, and 1 part of amorphous sodium aiuminosilicate (AKjsil {Trade Mark) ex Oosfi^d 
Chemicals Ltd, 1 part) were then added as a flow aid, while the mixer was operated tor 2 minutes at a sBrrer 
speed of 90 rpm with ths cutter turned off. The resulting powder was free-flowing, had a bulk density of 830 
g/litre, and contained 85 wto/o .of particles <1700 microns. 

Colourec! speckles of the same powder {0,8 parts) and enzyme granules {0.61 parts) were mixed with the 60 
powder using a roiling drum, and perfume {0.25 parts) were sprayed on, to give a fully formulated 
high-bulk-density detergent powder having excellent powder properties. 
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Example 9 

A 20 kg batch of hlgh-butk-density detergent powder built with sodium tripolyphosphate and sodium 
5 carbonate and having fte following nominal formication was prepared using a Fukae FS-30 htglvspeed 
mlxer/granulator; 



parts 



10 



Linear ^kylbenzmie 


32.0 


sulphonats 




Sodium 


22.0 


trlpolyp^iosphate 




Sodium carbonate 


40.0 


Added water 


2.0 


Minor ingredients 


0.7 


ASusii flow aid 


2.0 




98.70 



The ratio of crystalline water-soluble inorganic salts to total non-soap surfactant In this composition was 
1.9:1 .In this tormuiation sodium carbonate was present as a major part of the building system. The sodium 
carbonate introduced during step (i) {see below) amounted to an approximateiy 8x excess over the amount 
required for neutralisation of the aikylbenzene suiphonfc acid (see paragraph (H) b^ow). 
25 The process was carried out as follows: 

(!) The solid ingredients were dry-mixed in the Fultae mlxw for 1 minute, using a stirrer speed of 300 
npm and a cutter speed of 3000 rpm : 







Sodium carbonate 


44.92 


Sodium 


22.0 


tripoiyphosphate 




I>ry minor ingredsents 


0.7 


Total solids 


67.62 



(h) Water (2 parts) was added, said the mixer was operated at a stirrer speed of 100 rpm and a cutter speed 
of 3000 rpm for 1 minute. The linear all<yJbenzane sulphonic acid (29.96 parts) was added over a period of 1 
40 minute while the mixer was in operatlcm at the same sdrrer and cutter speeds. The temperature was 
maintained below 50°C by means of a cooling }aci<et filled with water. Throughout this step, the reaction 
mixture reniained in partiotJate form. 

Total liquids 31.96 
^ Solids as Wo Of total 67.90 
Liquid : solid ratio 0.47 



SO p) When neutrrilsation was complete, binder in the form of ftirther water (4.0 parts) was added to the mixer, 
wtyie it was operated for 1 minute at a stirrer speed of lO) rpm and a cutter speed of 3000 rpm. The mixer was 
which was th«i operated for 4 minutes at a stirrer speed of 30Q rpm and a cutter speed of 3000 riwn to effect 
granulation. The temperature was maintained below 50''C by means of a cooiing jacket filled with water. The 
product of this Step was a granular solid, 

55 

Total liquids 35.96 
SoKds as tVii of total 65.28 
□quid : solid ratio 0.53 

(iv) Alusil(2 parts) was then added as a flow aid, while the mixer was operated for 1 minute at a stirrer speed 
of 90 rpm with the cutter turned off. The resulting detergent powder was free-flowing, had a bulk density of 
875 g/litre, and contained 75 wto/o of particles <1700 microns. Powder propalies were exoelient; dynamic 
ffi flow rate was 133 ml/s and compressibility was 2Wo v/v. 
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Example 10 

A 750kg batch of higii-bulk-denslty detergent powder built with sodium tript^yphosphate and sodium 5 
carbMiate and having the following nomii>ed formulation was prepared u^ng a Fukae FS-iaDO high-speed 
mixer/granuiator: 







Linear aikylbenzene 


25.0 


suiphonate 




Soap 


2.0 


Sodium 


38.0 


tripolyphosphate 




Sodium silicate 


5.0 


Sodium caitjonata 


18.2 


Sodium sulphate 


6.6 


Fluorescer 


0.2 


Alusil flow aid 


3.0 


Added water 


2.0 




100.0 



10 



20 



The ratio of crystaBios water-soluble inorganic salts to total non-soap surfactant in this composition was 2.5:1 . 
The process was carried out as follows: 

(i) The solid Ingredients were dry-mixed In the Fukae mixer for 1 minute, using a stirrer speed of 100 
rpm and a cutter speed of 1200 rpm. 

Sodium carbonate 22.04 

Sodium 38.0 
tripoiyphosphate 

Sodium sulpliate 6.6 

Dry minor ingredients 0.2 

Total solids 66.84 



(ii)/(tiO Water and aU<y!benzenesulphon!c acid were added over a period of 10 minutes wriiile the mixer was 
operated at a stirrer speed of 35 rpm an d a cutter speed of 1 200 rpm. The temperature web maintained at about 40 
45° C by means of a cooling jacket Itlled virttin water. Because of the rather slow addiijon of the acid, it was 
found that granulation had occurred as soon as arad addition was complete. Thus no separate granulation step 



UBS required. 




Water 


0.8 


Aikylbenzene su^jhwiic 


234 


Totel liquids 


24.2 


Solids as 0/9 of total 


73.41 


Liquid ; solid ratio 


0.36 



50 



(Iv) Aiusi! was added as a flow aid, while the mixer was operated for 1.6 minutes at a stirrer speed of 80 rpm 
and a cutter speed of 1200 rpm. The resulting detergent powder was free-flowing, had the extremely high 55 
bulk density of 1050 g/Iltre, and contained about 70 w^^ Of particles < 1700 microns. Dynamic flow rate was 71 
ml/s and compressibility was A-Jo/o v/v. 



Example 11 



A 60 kg batch of high-bulk-denslty detergent powder having the f oilowbig nominal formulation was prepared 
u^ng a Sapphire (Trade Matk) RMG-100 high-^eed trJxer/granulator: 
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10 



IS 



s 



Linear alkylbenzene 

sulphonote 

Sodium 

trlpolyplios|*ate 
Sodium carbonate 
Flow aid (Dioamol 424)^ 
Sodium 

rarboxymetlii^cellulose 
RucH^scer (Photine C) 
Biue dye 
(plithafocyanlne) 
Perfume 

Rowaid (Dioamol 424)2 
Water* 

SaJts etc to 



0.1 
1.0 
5.0 
100.0 



20.0 

5.0 
1.5 



29.0 



35,0 



0.3 

0.1 



1 Added before neutralisation (see below) 
^ 2 Added after neutraiisatton (see below) 

3 Added water about 1-1 ,5 wto/o; the rest is from 
the raw materials and gerwrated by ttie 
neutralisation reaction. 

S5 

Ttie process was carried out as follows : 

(i) Solid ingredients as specified beiow were dry^nbwd In fte Sapphire mbter for 1 minute, using a 
Stirrer speed of 75 nxn and a cutta- ^ed of 2880 rpm. 

30 parts 

Sodium 35.0 
trlpoiyphosphate 

Sodium carbonate 25.76* 
35 Row aid {Dioamol 424) 5.0 

"This amount of sodium carbonate represented a 
4.47x excess overtiiat required for neutralisation 
of the all<ytbenzene sulptiortc acid (see paragraph 
„ (II) below). 



(ii) A liquids premix was prepared by mixing 0.1 parts of pJithakJoyanine blue dye and 1 .0 part water witii a 
Siiverson mixer, ttien mixing ttw resulfing dye dispersion into 29.19 parts of alkylbenzene sutphonlc add of 93 
45 wt% purity, also witli the Siiverson mixer.The Bqulds premix was tiien added to the solids mix in tlie Sapi^ire 
mixer at a liquid to solid ratio of 0.47 over a pwiod of 5 minutes while the mixer was op«-aied at a stirrer speed 
of 75 rpm and a cutter speed of 2880 rpm. The temperature was maintained below SO" C by means of a cooling 
jacket filled and circulated with water at 25° C. Throughout this step, the reaction mixhjre remained In 
particulate form. 

SO (iii) Wt^en neutralisation was complete, the cutter speed was reduced tc 1440 rpm while the stin-er speed 
remained at 75 rpm, and minor soBds (sodium carboxymethyt cellulose, fiuorescsr) were added over a 
1 -minute period, together with further flow aid (Dicamo! 424). The resulting mix was granuiated for a further 1 
minute at a stirrer speed of 75 rpm and a cutter speed of 2880 rpm. The material was then discharg«i over a 
1 -minute period vwth the cutter turned off and the stitrer running at 75 rpm. 

S3 Hie resulting powder was free-flowing, homogeneously blue coloured, had a bulk density of 800 g/ilfre, arid 
contained 90 wtVo of parades < 1700 microns. The mean particle was 533 microns. Dynamic flow rate was 
81.1 mi/s, and compH-essibility was 9.2°* v/v. 

The powder had a rapid rate of dissolution comparable virtth the bast high-bulk-density powders presently 
on the market: 



60 
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Time (seconds) Dissoiution (wfVb) 
0 54.9 
15 78.5 

20 86.1 5 

25 89.6 



A sample v/as examined by scanning electron micrography and was found to have a muohi moro porous 
surface than a simllM- powder made without tlie addition of tiie flow aid Dicamot 424 to initial solids mix. 

10 

Examples 12 to 14 

TTiese Exampiss illustrate the benefits of adding afiow aid (in this case caScite, Forcal (Trade Marie) U) during 
the inifraf stage - step (i) - of the process. IS 

Ttiree 60 l<g batches of high-bullc-density detergent powder having the following nominal fonnulatlon was 
prepared using a Sapf^ire (Trade IWark) RI«IG-100 high-speed mixer/granulator: 



Linear allqflbenzene 


29.0 


sulphonate 




Sodium 


35.0 


Wpolyfrfiosphate 




Sodium carbonate 


20.0 


Flow ajd 


see below 


Sodium 


1.S 


carboxymethyloeliulose 




Ruorescer (Photine C) 


0.3 


Bfue dye 


0.1 


(phBialocyanine) 




Perfume 


0.1 


Water 


5.0 


Salts etc to 


100,0 



30 



The powders were prepared generaBy as described In Exanple 1, with the following differences relating to 
the addition of flow aid: 



Before 

neutralisation 



After 

neutralisation 



Example 12: 5 parts Forcal U 2 parts Dicamol 424 

Example ll: - 5 parts Forcal U after 

part neutralisation; 
1.5 parts Dicaniol 424 
after neutralisation 
complete , 

Example 14: - 5 parts Forcal U } 

1 part Dicaffiol 424 ) 



The lic^kt to solid ratios at the end of the neutralisatiCH' step In these Exan^les were therefore 0.66, 0.57 and $S 
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u.tA) respeotrveiy. ^ 

All fliree powders were free-flowing, homogeneously biue coloured, and had bulk densities greater than 700 
g/lrtre. Other powder propwties were as follows: 



IS 





12 


13 


14 


Yield < 1700 microns 


90.3 


81.2 


83.1 


(wto/o) 








Average particle size 


607 


709 


699 


(lim) 








Dynamic flow rate 


120 


120 


125 


(ml/s) 








Bulk den^ty (g/i) 


765 


780 


800 


Dtsscrfution (wtP/b): 








after 10 seo 


56.5 


33.8 


27.7 


after 30 


71.4 


49.7 


47.8 



These results ^ow that the sequence of addifion used In Bxampte 12 gave a powder with a smaller average 
20 particie size and a superior rata of dissoiution. 



Sxaffiples 15 to 19 

These Examples show the effects of diffwent flow sdds added before nsutratisa^ori. 
60 l<g batches of powder were prepared by the general procedure used In prewous Examples, but using 
dffferent amounts of different flow aid as follows: 







Flow ffld in 


Flow aid in 




^solld 


Step (1) 


step (ii) 


15 


OJES 


zeolite (5 


Dicamol 






parts) 


(1 part) 


16 


0.49 


Dicamol 








(5 parts) 




17 


0.53 


Foroal U 


Dicamo! 






{5 parts) 


(2 parts) 


18 


051 


Filtroseem 


Dicamol 






(5 pts) 


(1.5 pts) 


19 


0.56 


Dicamol 


Dicamol 






(5 parts) 


(1 part) 



Powder properties are shown in the fdlowUig t^le. IS will be seen that Exwnpte 19 gave the best 
combination of properties, 

4S 
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15 

Bulk density (g/litre) 730 

Yield < 1700 mics-ons 82^ 

(wto/o) 

Average particle size 723 

(iitu) 

Dynamic flow rats 110 

(ml/s) 

Compressibility 105 

(O/DV/V) 

Dissolution (wtQfe): 

after 15 sec 38.3 

after 30 sec 58.2 



Built density (g/litre) 
Yield < 1700 microns 
(wtVo) 

Average particle size 
(Jim) 

Dynamic flow rate 
(ml/s) 

Compressibility 
Dlssotufion (wt^A): 



Examples 20 to S2 

35 

The general procedure of earlier Examples was repeated, but to give powders cont^nlng a mixed surfactent 
systwn of alkylbenzwie sulfrfionate (prepared by neutralisation) and alpha-olefin sulpiionate (post-added as 4 
wfVo aqueous sofutlon). The formulations were as foilows: 





20 


21 




Alkylbenzene 


26.1 


26.1 


22.7 


suiphonate 








Olefin suiphonate 


2.9 


2.9 


5.0 


Sodium 


35.0 


35.0 


32.0 


tripolyphosphate 








Sodium carbonate 


20.0 


20.0 


20.0 


Row aid {Dlcamol)^ 


6.0 


5.0 




Row aid (calcite)^ 






2.0 


SCMC 


1.5 


1,5 


1.5 


Ruoresoer 


0.3 


0.3 


0.3 


Perfume 


0.1 


0.1 


0,1 


Row aid (DlcaTnol)2 


1.0 


0.5 


2.0 


Salts, water etc to 


100.0 


1K).0 


100.0 


' Added before neutr 


aGsation 






* Added after neutralisation 







SO 



S5 



The powder properties of Examples 20 wid 21, as shown in the following table, were not srgnifioantiy 60 
different from those of Example 19. The powder of Example 22 had a higher bull< dwislty but Inferior flow 
properties. 
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Bulk density (g/litre) 
Yield < 1700 microns 
(wtVo) 

Average particle size 

im) 

Dynamic flow rate 
(ml/s) 

Compressibility 
(OAv/v) 

Dissolution (wto/o): 

after 15 sec 
after 30 sec 



20 21 22 

780 780 830 

87.1 84.3 89.6 

527 573 443 

100 103 67 

12.6 13.8 

S8.9 48.5 

75.7 68.3 77.7 



Examples 23 to 25 

Tlie general procedure of earlier Examples was used to prepare sodium tripotyphosphate-bulll detergent 
powders having the following ibrmuiations: 



25 



40 





23 


24 


25 


Alkylbenzene 


S92 


25.1 


24.3 


sulphonats 








Sodium 


52.0 


20.0 


35.0 


tripolyphospJiate 








Sodium catijonate 


8.0 


45.0 


2S.0 


Flow aid (caloite)' 




2.0 


5.0 


SCMC 


1.5 


1.5 


1.5 


Ftuorescer 


0,3 


0.3 


0.3 


(Phot^ C) 








Perfume 


0.1 


0.1 


0.1 


Row aid 




2.0 


2.0 


(Dioamol 424)* 








Water, salts ate to 


100.0 


100.0 


100.0 


Liquid isolid ratio 


0.60 


0A2 


0.45 



■I Added before neutralisation 
2 Added after neutralisation 



4S Powder properties were as follows: 



23 


24 


25 


BulS<; density (g/litre) 800 


800 


830 


Yield <1700imcroiis 84.0 


93.3 


39.4 


{wtiVb) 






Dynamic fkw rate 85 


80 


120 


(ml/s) 






Average particle size 742 


455 




(jim) 







Examples 26 to 29 

The general procedure of earlier Examples was used to produce 60 kg batches of sodium sarbonate-buBt 
powders to »ie formulations shown below, in Examples 27 and 28, the alpha-ol^tm sulphonate was post-added 
in the form of 70 vrtVo paste ; in Example 29 it was added as 40 wt% sdution, after neutralisation but before the 
addition of t)e greater pari of the calcite. 



20 





2S 


Z7 




19.0 


18.9 








sulDhonate 






Aipha-oiefin 




SO 


sulpboncLt8 








670 


61 0 


carbonate 






Flow aid 


4.0 


4.0 


(calcite) 






SCMC 


1,& 


1.6 


FliiorescBr 


0.2 


0£ 


(Photine C) 












Flow aid 


2.0 


2.0 


(Dicamol AZ4) 






Water, salts 


,100.0 


100.0 


etc to 






Liquid :so1ld 


0.36 


0.50 


ratio 


28 


29 




— 
20.7 


— 

22.5 














Alpha-olefin 


50 


25 


sulphonate 






carbonate 


62 0 


5B0 


Flow aid 


4.0 


5.0 


(calcite) 






SCMC 


1.5 


1.5 


Ruoreacer 


0.2 


0.2 


(Photine C) 






Perfume 


0.1 


0.1 


Flow aid 


2.0 


2.0 


(DicaiTioi 424) 






Water, salts 


100.0 


100.0 


etc to 






Liquid :so1ld 


0.50 


0.44 


ratio 







Powder properties were as fotows: 
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26 27 

g Bulk density (g/litre) BOO 800 

Yield <1700 Tnicrons (wtl) 93.7 95.7 

10 

Dynamic flow rate (ml/s) 37.5* 70.0 

ts Average particle size (iiin) - 507 



*It was found that the poor flow properties of the powder 
20 of E:-:apple 16 could be substantially improved by 

postcosing a small amount of sodium tripolyphosphate : 

25 7.5 vt\ £TP improved the dynamic flow rate to 55.5 ml/s? 

15.0 wt% STP improved the dynamic flow rate to 60.0 ml/s. 

30 



35 





ZB 


29 


Bulk density 


630 


796 


(g/litre) 






Yield <1700 


9S.B 


90.0 


microns (wfVb} 






Dynamic flow 


75 


92 


rate (m!/s) 






Compressi- 




13.2 


bility (0/0 v/vj 






Average 


491 


m 


particle size 






(Hm) 







1 . A process for the preparafion of e granular detergent ecKtiposition or oomponent having a bulk 
density of at least 650 g/litre, which process incSudes the step of neutraTising a Bquld acid precursor of an 
anionic surfactant with a solid water-sduble alkaline inorganic material, the process being characterised 
by the steps of:{l) fluidising a pa-tlcutate solid water-soluble alkaJine inorganic msterlcU In an amount in 
excess of that required for neutralisation, optionally in admixture with one or more other particulate 
solids, in a high-speed mixer/granulator having both a stirring acUon aid a cutting action; 

(ii) gradually adding the acid precursw to the high-speed mixar/granuiator while mainrtainlng a 

temperature not higher than 55° C, whereby neutralisation of the acid precursor by the water-soluble 

alkaline inorganic material occurs whSe *e mixture remans in particulate fxm • 

(lii) granulating the mixture In the high-speed mixer/granuiator, in the presence of a liquid binder, 

Mrfiereby a granular detergent composition or component havrtng a bul< density of at least 660 g/iitre Is 

formed. 

2. A process as claimed in claim 1 . charac^ed in that the particulate water-soluble alkaline inorganic 
material comprises sodium carbonate, 

3. A process as claimed In claim 2. characterised in that the particulate water-soluble allcatine Inorganic 
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material comprises sodium carbonate In admixture wtth sodium bicarbonate and/or sodium silioete. 

4. A process as claimed in any preceding ciaim, clia^erised In that the acid precursw Is a linear 
allcylbenzene sulphonic acid. 

5. A process as claimed in any preceding claim, di^cferised in tlnat tlie liquids to solids ratio at t!» 
end of step (ii) is not greater tlian G.60. 

6. A process as claimed m any preceding claim, oliaracterlsed In that in step (ii) the aofd precursor Is 
added over a period of from 2 to 12 minutes. 

7. A process as claimed in any preceding claim, characterised in that water is introduced prior to or 
together with the acid precursor in step (ii), in an amount of from 0.5 to 2.0 wlWu based on the total solids 
present in steps (i) and (ii) , 

8. A process as claimed in any preceding ciaim, characterised in that the solids present in step (i) 
comprise sodium carbonate in admixture with one or more detergency buiiders selected from crystalline 
and amorphous all<ali met^ aluminosilleates, alkali metal phosphates, and mixtures thereof. 

9. A process as claimed in any fMreceding claim, characterised in that the soiids present in step (i) 
further include a surfactant in powder form. 

10. A process as claimed in any preoet^ng claim, ch^-acterised in that the solids present in step (i) 
Include a spray-dried detergent isase powder. 

1 1 . A process as claimed in any preceding ciaim, characterised In that the particulate solids present 
during step (i) include a finely divided particulate flow aid. 

1 2. A process as claimed in claim 1 1 , characterised in that the flow aid is zeolite, amorphous alkaii metal 
alumlnosilicale, thermally treated perlita, calcite, diatomaceous earth or any combination cff these, and is 
added In an amount of from 2 to 8 wt%, based on the final composition, 

13. A process as claimed in preceding cSaim, characterised in that the total solids present in step (i) 
amoimt to at least 60 wtsvo of the total composition present in step (il) . 

14. A process as claimed In any preceding claim, characterised in tliat the total amount of free water 
pre^nt In steps (i) , (ii) and (II) does not exceed 8 wf/o, based on IJie total composition. 

15. A pnacess as claimed in any {M-eceding claim, characterised in that the temperature In the high-speed 
mixer/granulator is maintained below47°C throughout step (a). 

16. A fM-ooess as claimed in any preceding claim, characterised in that the high-spaed mlxer/granulalDr 
is faowl-^aped and has a substantially vertlcd s«rrer asds. 

17. A process as daimed in any preceding claim, characterised in that It furtier comprises the step of 
admixing a finely divided particulate flow aid, in an amount Of from 0.2 to 12.0 wto*. to the grwiuiar 
detergent composition or component after the granulaSon step (lit) fs complete. 

18. A process as claimed in claim 17, characterised In that the flow aid is finely divided amorphous 
sodium aiumsnosilicate, thermally treated perlite, calcite, diatomaceous eartti or a combination thweof, 
and Is added in an amount of from 0.2 to 5.0 wte/o, based on the total composition, 

19. A process SB claimed in ciaim 17, characterised in that me flow aid is finely divided orystaJiins socSum 
alumlnosillcate and is added in an amount of from 3.0 to 12.0 wto/o, based on the total composition. 

20 A granular detergent composition or component therefor prepared by a process as claimed in any 
preceding ciaim, characterised in that it has a bull< density of at laast 650 g/litre, and contains at least 60 
wto/o of particles smaller than 1 700 microns. 

21. A detergent oomposition or component as claimed h oiakn 20, oharactefised in that It ownjH-ises 
from 5 to 45 wt% of anionic surfactant. 

22. A detergent composition or component as claimed in claim 21 , characterised in that It compnses: 

(a) from 5 to 35 wto/o of non-soap detergent-active material consisting at least partially of anionic 
surfactant, 

(b) from IB to 45 wt^ (anhydrous basis) of crystalline or amorphous alkaii metat aiuminosllicate, 
and optionally other detergent ingredients to 100 wto^, ttie ratio of (b) to (a) being at least 0.9 :1 , 

23. A detergent composition or component as claimed in claim 22, iSiaractertsed in that it comfHises: 

(a) from 17 to 35 vftO/o of non-soap detergent-active material oonslstbig at least f^lally of anionio 

surfactant, and 

(b) from 28 to 45 wtVo of crystalline or amorphous alkali metal aiumlnosilicate, 

tne weight ratio of (b) to (a) being from 0.9:1 to 2.6:1, and optionally other detergent ingredients to 100 
wtfyo. 

24. A detergent composition or component as claimed in claim 22, characterised in that it compnses : 
(X) from 12 to 70 wtoAj of non-soap detergent-active rhateriai, and 

(y) at least 15 wte/o of water-sohibie cryst^llne inorganic saits, including sodium tripolyphosphate and/or 



the weight ratio of (y) to (x) being at least 0.4:1 . and optionally other detergent ingredients to 1 00 wfo/o. 
25. A detergent composition or component as claimed in claim 21 , characterised In that it comprises: 

(a) from 5 to 45 wfVo of of aniortic surfactant, 

(b) from 20 to 70 wfWi of inorganic builder salt compris!r>g crystalline or amoi^shous alkali metal 
ai umlnosilicate, sodium tripolyphosphate, sodium cartx>nat8, sodium silicate or any combination thereof, 

(c) from 0 to 20 wtVo of filler and/or flow aid compHlsIng diatomaceous earth, sili<», ealoite, sodium 
sulphate, bentonite, kaoUn or any combination thereof, 
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and optionaiiy other detergent ingredients to 1 00 wto/o. 

26. A detergent composition or component as ciamed in claim 2S, ci^aracterised in that it comprises: 

(a) from 1 5 to 30 wtP/o of of anionic surfactant, 

(b1) from 10 to 60 wto/o of sodium tripoSypliospliate, 
5 (b2) from 5 to 60 wt^/o of sodium carbonate, 

(c) from 0 to ^ wt<Vb of filler and/or flow aid comprlang diatomaceous earth, sliica, calcite, socSum 
sulphate, bentonite, kac^in or any ccmiblnation thereof, 
and optlcmalSy other detergent ingrecfients to 100 wtOA, 

27. A detergent composition or component as claimed In olalm 25, characterised in that St comprises: 
10 {a) from 15 to 30 wtP/o of of anionic surfactant, 

[b] from 20 to 70 wto/o of sodium carbonate, 

(0) from 0 to 20 wtoA of filler and/or flow aid comprising dtetomaceous earlti, silica, calcite, sodium 
sulphate, bentonite, kaolin or any combination thereof, 
and optionaiiy other detergent Ingredients to 100 wtOA). 
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